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Abstract 
Background: Choledocholithiasis is a rising 
problem and methods for removal of bile stone are 
under evolution with advent of new technologies 
like endoscopic techniques. This study explored the 
mean size of balloon, mean pressure of balloon and 
mean duration of procedure in patients undergoing 
therapeutic Endoscopic Retrograde 
cholangiopancreatography (ERCP) presenting to a 
tertiary care hospital in Pakistan. 
Methods: This cross-sectional descriptive study 
was conducted at the Liver center of Holy Family 
Hospital from May 2016 to August 2016. 36 patients 
with referral for ERCP because of bile duct lithiasis, 
age greater than 20 years, patients giving informed 
consent prior to ERCP, patients with CBD stone less 
than or equal to 12mm diagnosed by Computerized 
tomography or ultrasound were included in the 
study. Patients with previous surgery of biliary tract, 
pancreatobiliary malignancy, anticoagulation 
therapy within 72 hours of procedure and those with 
biliary colic fistula were excluded from the study. 
Results: Amongst 36 patients, 14(38.8%) were male 
and 22(61.11%) were female. The smallest recorded 
balloon size was 8.0 mm, largest 30 mm with mode 
of 15 and mean 17±4.28 mm. The minimal Mean 
balloon pressure was observed to be 20 psi, 
maximum being 66 with a mode of 50, median 47.50 
and mean 44.85 ± 11.38 psi.  The mean duration of 
successful stone removal was 47.07 ±24.29 minutes 
the shortest procedure was of 15 minutes while the 
longest was of 120 minutes with a mode of 30 
minutes and median of 45 minutes.  
Conclusion: Successful therapeutic intended 
ERCP was observed even with minimal balloon 
dilatation and balloon pressure. 
Key Words: Choledocholithiasis, Large bile duct 
stones, Endoscopic papillary balloon dilation, 
Endoscopic sphincterotomy 
 
Introduction 
Common bile duct (CBD) stones, being one of the 
common indications for referral to a biliary 
endoscopist, are seen in around 7%-12% of patients 
who go through cholecystectomy for symptomatic 
cholelithiasis.1 Open surgery has gradually been 
replaced by endoscopic and laparoscopic procedures.2 
It is estimated that approximately 85%-95% of all the 
CBD stones can be managed well by the conventional 
endoscopic methods including Endoscopic retrograde 
cholangiopancreatography (ERCP) with endoscopic 
sphincterotomy (ES) and basket or balloon extraction.3 
With novel advances in extraction strategies and 
instruments coming forth routinely, it is crucial to stay 
up to date with the new improvements keeping in 
mind the end goal to enhance the result. EPBD, unlike 
EST, does not involve cutting biliary sphincter and 
hence favours the preservation of sphincter function 
and minimizes the chance of haemorrhage, 
perforation, recurrence, papillary stenosis and acute 
cholangitis.4  
Endoscopic balloon dilation (EBD) is  preferred for 
large(>2cm), hard and  confluent stones.5 It is also 
indicated in patients in whom it is important to 
preserve sphincter function, patients undergoing 
billroth-II reconstruction surgery, those with bleeding 
tendency, liver cirrhosis or difficult biliary anatomy.6,7 
Aside from all the benefits, it involves persistent need 
of mechanical lithotripsy and higher incidence of 
pancreatitis has been reported.1 In order to get over 
these problems, physicians increased the dilation 
diameter and time.8 In 2003, Ersoz et al reported the 
use of large diameter papillary balloon dilatation (up 
to 20 mm in diameter) for managing the biliary stones 
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that were difficult to remove.7 Majority of the studies 
have reported use of small diameter balloons (6-10 
mm) while literature showing the use of larger balloon 
diameter (12-20 mm) is scarce.9,10 Overall success rate 
of endoscopic papillary large balloon dilation (EPLBD) 
ranged from 92.7%-97.5.8 
Previous studies have proved that EPBD is a far better 
procedure than the sphincterectomy in terms of 
complications. However, detailed study on the size 
and pressure required to dilate the papilla has not 
been done yet. This study is conducted to find out the 
mean pressure and size of balloon required for 
adequate papillary dilation decreasing altogether any 
chances of damage and complications resulting from 
EPBD and ensuring the efficacy of this procedure. No 
documented local study on the size and pressure of 
the balloon required to dilate the papilla is available 
yet. So this study could be a pioneer research in this 
area. Improved understanding of this method will 
allow clinicians to make appropriate choices for 
patients decreasing altogether any chances of damage 
and complications resulting from EPBD and ensuring 
the efficacy of this procedure. 
The main objectives of this study were to determine 
mean size of balloon, mean pressure of balloon and 
mean duration of procedure in patients undergoing 
therapeutic ERCP presenting to liver centre, Holy 
family hospital. 
 
Materials and Methods 
This was a single-centred cross-sectional descriptive 
study conducted at the Liver centre of Holy Family 
Hospital from May 2016 to August 2016. Study 
population comprised of patients who had undergone 
therapeutic ERCP procedure. Inclusion criteria was 
referral for ERCP because of bile duct lithiasis, age 
greater than 20 years, patients giving informed consent 
prior to ERCP, patients with CBD stone less than or 
equal to 12mm diagnosed by Computerized 
tomography or ultrasound. Patients with previous 
surgery of biliary tract, pancreatobiliary malignancy, 
anticoagulation therapy within 72 hours of procedure 
and those with biliary colic fistula were excluded from 
the study. 
Sample size was calculated using WHO calculator 
taking expected mean diameter 12.2mm from 
reference study6, using the statistical formula and 
keeping the level of significance 5% and power of the 
test 95%, the minimally required sample size 
calculated was 25 but we included 36 patients. Non 
probability consecutive sampling technique was used 
for this study.  
The study was approved by the Institutional Research 
Forum of Rawalpindi Medical College and Allied 
Hospitals. A structured checklist was used to collect 
information from the procedural records of the 
patients regarding variables age, gender, size of 
balloon, pressure of balloon and duration of 
procedure.  
The data was entered and analysed using Statistical 
Package for Social Sciences (SPSS) version 22. 
Frequencies along with percentages were calculated 
for categorical variables. Mode, median, smallest and 
largest values along with ranges, means and standard 
deviation were computed for numerical data. 
 
Results 
A total of 36 patients were included in this study 
comprising 14(38.8%) males and 22(61.11%) females. 
The smallest recorded balloon size was 8.0 mm and 
the largest balloon size was 30 mm with mode of 15 
and mean 17±4.28 mm.  
The minimal balloon pressure was observed to be 20 
psi, maximum being 66 with a mode of 50, median 
47.50 and mean 44.85±11.38 psi. Percentage of 
distribution of various pressure groups of balloon 
among study participants is displayed in Figure I.  
The mean duration of successful stone removal was 
47.07±24.29 minutes, the shortest procedure was of 15 
minutes while the longest was of 120 minutes with 
mode of 30 minutes and median of 45 minutes. 
Comparison of balloon size and pressure in different 
age groups is shown in Figure 3 and 4 respectively 
whereas comparison of balloon size and pressure in 
gender groups is illustrated in Table I. 
Table I. Means of balloon size and pressure 
according to gender of patients 
Gender of 
Patients 
BALLOON SIZE in 
mm 
BALLOON 
PRESSURE in psi 
Mean Standard 
Deviation 
Mean Standard 
Deviation 
MALES 17.00 3.59 43.92 13.61 
FEMALES 17.04 4.63 44.77 9.93 
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Figure 1. Distribution Of Various Categories Of 
Ballon Pressures 
 
 
Figure 2. Means of exact balloon size according to 
age groups  
 
Figure 3. Means of balloon pressure according to age 
groups  
 
Discussion 
The ERCP procedure has become the main modality of 
treatment for common bile duct stones because of less 
invasiveness and low cost as compared to endoscopic 
sphincterotomy (ES).10 EPBD was introduced by Ersoz 
et al in 2003.11 Since then a lot of studies have been 
conducted showing its good therapeutic outcomes, 
evaluating its complications and success rate in the 
East.  Contrary to this, Western studies have 
repeatedly reported serious complications of EPBD 
compared with ES.12 This variation has led to the 
different on going practices between East and West. 
Balloon dilation of the intact papilla, being widely 
used in Eastern countries, is seldom used in most 
Western countries.13 
ES, first reported by Kawai et al, had been widely 
accepted as an option for the management of this 
disease and has gradually replaced surgical operations 
but it is generally considered to have a negative effect 
on papilla sphincter function as it damages the papilla 
sphincter.12 EPBD, on the other hand, does not require 
sphincterotomy and thus protects sphincter function 
better as compared with ES. No documented local 
study on the size and pressure of the balloon required 
to dilate the papilla is available yet. So this study could 
be a pioneer research in this area.  
In our study mean size of balloon was 17mm while in 
another study conducted by Zippi et al5, the mean size 
of balloon was 16 mm. According to Sakai et al6, EPBD 
with a large balloon of over 15 mm is an effective and 
safe procedure with a very low probability of severe 
post-procedural pancreatitis. This complication was 
associated with longer procedure duration (30.0±3.5 
min) and smaller dilation of the CBD (17.6±6.7 mm) 
rather than larger balloon size (17.0±2.4 mm). In 
contrast, another study reported high risk of 
complications associated with large balloon dilation.7 
According to a study conducted by Jeong et al14, 
balloon dilatation of 12mm or larger was done in order 
to remove large stones that require a larger opening of 
the CBD. According to international studies the mean 
small balloon dilatation size is considered to be 8-
12mm while large balloon dilatation size is considered 
to be 12-20mm15 while in our settings 12-20mm is 
considered to be small dilatation size showing we 
should reconsider the size distribution.   
In our study, shortest duration was 15 minutes while 
longest was 120 minutes. In a study conducted in 2015, 
a higher risk of complications was associated with 
longer duration of procedure.8 A study conducted by 
Fu et al, indicated that by increasing the dilated 
balloon diameter, and the time of intermittent 
dilatation, postoperative bile excretion became easier 
and reduced the risk of postoperative pancreatitis.16 
The ballooning time is diverse in different reports. 
According to Kwok hung Lai the short ballooning time 
20-30 s had the comparable results with the ballooning 
time 60-120.17 A prospective randomized trial from 
east Asia showed that 5 min of balloon dilation 
seemed to improve efficacy of stone extraction 
compared with one minute balloon dilation and 
decrease risk of pancreatitis.18 
In our study, the minimal mean balloon pressure was 
observed to be 20 psi. As per our knowledge, research 
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has not been previously conducted on pressure of 
balloon and it has not been discussed in literature.  
Indeed it is necessary to review the findings based on 
sufficient sample size as taking a small sample size is 
our limitation, and also to review EPBD in order to 
perform procedure more safely and efficiently. 
Previously size and pressure were not measured in 
our setting, that’s why adequate data is not available 
to find out the association of pressure and size with 
success and failure rates and also with the 
complications independently. In this study we 
included uncomplicated cases so in future we 
recommend a study based on comparison between 
complicated and uncomplicated cases, so comparative 
study is recommended for better insight. In our study 
the definition of duration was the time of whole 
procedure from passing the scope in the patient till the 
scope was removed. This was different from definition 
of duration used in more relevant articles which was 
taken as period between achieving maximum inflation 
pressure for the target diameter and starting to deflate 
the balloon. Recording of the time of inflating the 
balloon rather than duration of whole procedure is 
recommended so that we can compare our study with 
international studies.  
 
Conclusion 
Successful therapeutic intended ERCP was observed 
even with minimal balloon dilatation and balloon 
pressure. Previously size and pressure were not 
measured that’s why adequate data is not available to 
find out the association of pressure and size with 
success and failure rates and also with the 
complications independently. Recording of the time of 
inflating the balloon rather than duration of whole 
procedure is recommended. 
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